DYNAMICAL LAWS AMD PRINCIPLES.         $<
motion and the velocity which were given to it Force may be o divers kinds, as pressure, or gravity, or friction, or any of the attractive or repulsive actions of electricity, magnetism, etc,
184. The three elements specifying a force, or the three element which must be known, before a cle^r notion of the force under con sideration can be formed, are, its place of application, its direction and its magnitude.
(a) The place of application of a force. The first case to be con sidered is that in which the place of application is a point It has 'been shown already in what sense the term ' point' is to be taken, and, therefore, in what way a force may be imagined as acting at t point In reality, however, the place of application of a force is always either a surface or a space of three dimensions occupied b} .matter. The point of the finest needle, or the edge of the sharpesi knife, is still a surface, and acts as such on the bodies to which ii may be applied. Even.the most rigid substances, when broughi "together, do not touch at a point merely, but mould each other sc as to produce a surface of application. On the other hand, gravity is a force of which the place of application is the whole matter of th< body whose weight is considered ; and the smallest particle of rnattei that has weight occupies some finite portion of space. Thus it is tc be remarked, that then: are two kinds of force, distinguishable bj their place of application—-force whose place of application is i surface, and force whose place of application is a solid. When i heavy body rests on the ground, or on a table, force of the scconc character, acting downwards, is balanced by force of the first characte: acting upwards;
{£) The second element in the specification, of a force is it direction. The direction of a force is the line in which it acts If the place of application of a force be regarded as a point, i line through that point, in the direction in which the force tends t( move: tlu- body, is the direction of the force. In the case of a fora distributed over a surface, it is frequently possible and convenien to assume a .single point and a single line, such that a certain forci acting ut that point in that line would produce the same effect as. i really produced.
(() The third element in the specification of a force is its magnitude This involves a consideration of the method followed in dynamics fo measuring forces. Before measuring anything it is necessary to hayi a unit of measurement, or a .standard to which to refer, and a prin ciule of numerical specification, or a mode of referring to the standard These will be supplied presently. See also § 224, below*
185. The Measure of a force is the quantity of motion which i produces in unit of time.
The reader, who has been accustomed to speak of a force of si many pounds, or so many tons, may be reasonably startled when h finds that Notfton give* no countenance to such expressions. Th method 11 not correct unless it be specified at what part of the earth1